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Carl W. Mott, La~ Grange, IlL., assignor to Inter-
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12 Claims:

This invention relates to adjusting mech-
anisms for use with agrlcultural implements.
This invention has particular adaptability to im-
plements mounted for adjustment on tractors
where the adjusting mechanism is located in a
position removed from the implement and near
to the operator’s station on the tractor. _

An object of the invention is to provide an
adjusting mechanism wherein the same does not
get out of the range of the operator when seated
on the operator’s station.

Another object of the mventmn is to provide
an adjusting mechanism wherein great. lifting
may be accomplished with minimum effort: and
without requiring great movement on the part
of the operator.

It is another object. of the invention to. prowde
an adjusting mechanism which is self- -locking and
which will automatically remain in place, regard-
less of the direction in which it is ‘moved, and
which does not require a separate movement to
unlock the mechanism prior to making- adjust-
ment thereof.

In accordance with this invention, there has
been provided an adjusting mechamsm with a
self-locking rack and pinion in which the motion
given to the adJustmg lever is step by, step, the
mechanism locking itself 2t each half rotation
of the manual means. The pinion has two di-
ametrically opposite teeth- -engaging portions
spaced to permit the entrance of a tooth of the
rack’therebetween, so that the pinion will- seat
upon each half revolution and alinement of both
teeth-engaging portions with adjacent rack spaces
will take place. The motion required for the
operation of the mechanism is that of rotation
in a vertical plane near to the operator’s station.
A rack is provided, over which the pinion, when
operated by the manual means, will travel, as

-shown by one of the forms of the invention, -or

the pinion member may be a stationary: member
and the rack may be caused to travel, as shown
by another form of the invention. The locking
of the rack and pinion is accomplished through

‘a. spring biasing means tending at all times to

maintain the pinion and rack in locked relation-
ship. As the pinion is operated, movement of
this frame is permitted, or, in the second form,
movement of the rack is permitted, so that the

‘engaging portions of the pinion may slide out of

teeth in the rack, so as to engage other teeth
in the rack. Also, this rack and pinion arrange-
ment can be used as the détent for the usual form
of -adjusting lever and provide therein, in addi-
tion to the adjusting lever, a. means whereby step

(CL.-97—47)

by step or vermer adJustments may be made more
effectively when regulating- the working depth of
the 1mp1ement Also, in one form of the inven-
tion, adequate means is provided: for the lubrica-
tion of the rack and pinion.

For other objects and for a better understand-
ing of the invention refereiice may be had to
the following detailed description taken in con-
nection with the accompanying drawings,
which: )

Figure 1 is an elevational view: of a tractor
having an implement mounted for adjustment
thereon with which the adjusting mechanism of
the present inventicn is cohnected;

Figure 2 is an enlarged view, partly in- sectlon
of the adjusting mechanism by itself, as shown
in Figure 1;

Figure 3 is a view taken a’ong the lme 3—3
of Figure 2; .

Figure 4 is a detail view in cross section of the
pinion used in the present invention and iliustrat-
ing its lubricating conduits;

Figure 5 is a view similar to Figure 1 show:ng
a tractor with an implement attached arnd ad-
justing 'mechanism of a different form from’ that
shown in Figures 1 to 4, inclusive;

Figure 6 is a cross sectional view in elevation
taken along the lines 6—6 of Figure 5;

Figures-7 and 8 are similar views taken on' the
line T—1 of Figure 6, but showing respectively
different’ positions of the pinion relative to the
rack; and,

Figure 9 is another form of the invention, show-
ing the self-locking rack and pinién mechanism
being used as a detent for the usual- adjusting
lever.-

Referring now to the form in’ Figures 1 to 4,
there is shown in Figure 1 a tractor 1ndxcated

generally at 19, havmg a forward ‘portion i sup= |

ported by the usual steerable wheels 12 and a
rear portion 13 supported by the usual tractlon
wheels 14. The steerable wheels 12 are operated
by means of a steering wheel 15 located near to
an operator’s station 16 on the rear- portiony 13
of the tractor. Mounted for vertical adJustment
on the forward portion of the tractor is an im-
plement i1 including a ground workmg tool 18
and other parts to be adjusted. The means for
mountmg this implement 11" includes forwardly
extending brackets 19 fixed to the tractor; Whlch
carry a shaft 20 on which the implement 1T is
pivotally mounted. The implement is adapted
to be pivoted on the shaft 20 through a lifting
arm 21, by means of ‘a longitudinally extending
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lifting pipe or member 22 that extends rearwardly
to a location at the rear of the tractor.

The rear portion of the tractor has the usual
axle housing 24 to which the adjusting mechanism,
designated generally at 2%, may be fixed. This
adjusting mechanism comprises a vertically ex-
tending bracket 28, to the upper end of which is
rigidly connected a quadrant 21. On the quad-
rant there is provided a pivotal adjusting lever
28 pivoted at 28, to which the rear end of the
lifting pipe 22 is pivotally connected at $8. On
the upper end of this pivotal lever 28, there is
provided a pinion 31, which, when coupled with
the rack 21, provides the self-locking rack and
pinion means which forms the essence of the
present invention.

Referring now more particularly to Figures 2,
3 and 4, the coupling of the pinion and rack is
shown more in detail. The pinion i, which -is
shown on a larger scale in Figure 4, is supported
in a frame structure 32 substantially of inverted
cup shape, which fits down over the upper eand
of the lever 28. The pinion supporting frame 32
has a portion 33 at ifs lower end adapted for
the attachment of a spring 24, the other end of
which is connected to a bracket 35 on the lever
28. This spring is of such a character as to tend
to hold the pinion frame and the pinion seatéd
down, so that the pinion will tend to be held in
locking engagement with the teeth or rack por-
tion 35 of the quadrant 21. Referring more par-
ticularly to Figure 3, it will be seen that the lever
28 is of hair-pin shape and that it surrounds
or nests the quadrant 27 and the rear end of the
lifting pipe 22.

The pinion, as shown in Figure 4, includes two
transversely extending engaging teeth portions
37 and 38 connected together diametrically op-
posite from each other by two spaced bearing
portions 39 and 40. The engaging portions 37
and 38 are so spaced as to permit the entrance
of a single tooth on the rack and to lie in adja-
cent spaces at the sides of the tooth when in
locked engagement. The pinion is so mounted
in its supporting frame that the bearing portions
29 and 40, respectively, fit in bearing portions
41 and 42 of the pinion supporting frame 32 and
so that the transversely extending portions ST
and 38 fit in adjacent spaces of the rack teeth,
Figure 2. This pinion has a manual operating
means 43 fixed to it, so as to give it a rotative
movement. )

Tn order to provide adequate lubrication be-
tween the respective bearing portions of the pin-
jon and its supporting frame, there is provided
in the supporting frame 32 a pocket portion 44,
into which lubricating fluid or material may be
injected. This lubricating material is transferred

to the bearings 40 and 42 from the pocket por-

tion or means 44 through a passageway or pas-
sage means 45 in the transverse portions 21 of
the pinion to the spaced bearing member 49, sO
it may pass radially outwardly through a radial
passageway 46 and circumferentially about the
bearing member 40 in a cylindrical groove 41.
Tn the operation of the adjusting mechanism,
as the manual means 43 is rotated and the pin-
ion 81 will be caused to travel along the rack
portion 36 of the quadrant 21, one of the trans-
verse portions 37 or 38 will serve to hold the
lever 28 in position while the other transverse
portion will be advanced to cause the lever 28
to take up a new position relative to the quadrant.
As the engaging portions 37 and 38 are turned
so that they are alined with adjacent.spaces be-
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tween a rack tooth, there is always a tendency,
due to the biasing means, to retain them in
these adjacent spaces and alined Jongitudinally
with respect to the rack. The biasing means acts
on the pinion in this manner on each half rota-
tion thereof and, as the same approaches this
alinement, the manual operating means, in fact,
has a tendency to release itself from the opera-
tor’s grasp. The pinion 31 being slidable or mov-
able with respect to the lever 28, and the engag-
ing portions 37 and 38 being diametrieally spaced
to permit entrance of a rack tooth,. the pinion
will seat itself well down into the rack, so that
its center point is substantially below the top of
the rack tooth, whereby a natural locking of the
pinion is more or less effected independent of
the biasing means, tending always to maintain
the same in locked engagement. After each step,
the - adjusting lever is automatically locked by
this self-locking rack and pinion means. The
movement of the pinion over the rack is thus
a positive step-by-step movement, the pinion lock-
ing itself with the rack at each step, the locking
being so effective that any tendency of the lever,
due to the weight of the implement, to unlock the
pinion will be of no avail. This locking is ef-
fective in both directions with respect to the
rack, and also it should be seen that a step-by-
step adjustment can be effected in both move-
ments of the lever forwardly and rearwardiy
with respect to the quadrant.

As the pinion is rotated in a counter-clockwise
direction as viewed on the drawings, the lever
28 will pivot to the left, while, if the manual
means 43 is rotated in a clockwise direction, the
lever 28 will move to the right. This operation
imparts a corresponding movement to the lift-
ing pipe 22 and which, when moved forwardly
on the tractor or to the left on the drawings, will
effect lifting of the implement 11, or, if the move-
ment is slight or but a single step, an adjustment
tending to give less working depth to the tool
i8 will be effected; whereas, movement of the
lifting pipe 22 to the right or rearwardly, as
accomplished by a clockwise motion of the manual
means 43, will give greater working depth to the
working tool 8. It should be noted at this time
that the operator, when seated on the operator’s
station 16, is provided with an adjusting mech-
anism wherein the manual means is always with-
in convenient reach of him, as distinguished from
a large master lever, the handle of which moves
through a great arc. Because of the well known
mechanical advantage between a rack and pin-
ion, it also should be seen that minimum effort
will be required to effect the adjustment of the
working implement. It alsc should be seen that
rotative movement is given by the operator in
a vertical plane extending longitudinally of the
tractor and thus so located as to make for ease
of manipulation.

Referring now to the form of the invention
shown in Figures 5 to 8, there is shown a form
wherein the pinion frame structure remains sta-
tionary and the rack member is the movable ad-
justing part. In Figure 5, there is shown a tractor
similar to that shown in Figure 1, with the im-
plement 17 including parts mounted thereon in
the same manner as above described, but wherein
there is a lifting pipe or member 50, the rear end
of which has a rack portion 5l forming a part of
the self-locking rack and pinion means. Con-
nected to the rear axle housing on the rear portion
of the tractor is an upstanding and forwardly ex-
tending bracket 52, on the forward end of which
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is fixed a pinion. supporting frame structure 53
adapted fo retain a pinion 54. This pitiion sup-
porting frame. 53 is formed of two spaced parts
80 and 58 extending vertically from the forward
end of the biacket 52 and rigidly connected thereto
by mearis of rivets 7. The rack portion 51 of the
lifting pipe 58 extends longitudirially between the
spaced parts 55 and 56 and in operative engage-
meént Wwith the pinion” 54.
Sirce in this form the pirnion is not moved with
relation to the rack, means must be provided for
maintaining the rack down agsinst the pinion 54.
This is accomplished.by mieans of a spring biasing
means. indicated  generally at 58. This spring
bizsing means 58 comprises g vertically and traris-
versely extending retaining member 59 adapted to
lie along. the” side of the vertical part 55 and to
extend through slots 89 and 61, respectively, in the
parts 5% and 86. This miember 59 has o trans-
verse” portion 62, which engages with theé rack
portion 51 of the lifting pipe 59. The member 53
has a vertically projected shaft 63; which receives
a coil soring 64 and is slidable through an open-
ing 65 in a laterally extending portion 66 fixed to
the upper end of the part §5. This spring 54 is
of such-a character as to maintain the rack por-
tion 51 always in engagement with the pinion 54.
The member 59 is limited in its downward move-
ment-by means of a pin 67 in the upper end of
the'shaft 63 which isradapted to engage with the
upper face of ‘the laterally extending portion 68.

The-pinion 54-has a manual actuating means
68 by which rotative movement may be given to
it. The pinion 54-also includes two transversely
extending portions 69 and 10 similar to those de-
seribed above in connection with the form shown
in Figures 1 to 4. With the pinion 54 in the posi-
tion shoewn in'Figure 7, the rack and pinion are in
locked-engagement. By turning the pinion one-
quarter rotation to a position shown in Figure 8,
one of‘the-transverse portions €9 or 79, depending
upon‘the-direction in' which the pinion has been
rotated, will come out of engagement with the rack
teeth and the rack is virtually lifted against the
biasing spring 64 and is moved along. As the
manual means €8 is turned another quarter rota-
tion, the rack will be further moved along and
the transverse portion, which happens to be out of
engagement, will seat itself between adjacent
teeth and immediately lock the mechanism and
place the same ready for another half rotation of
the pinion. In general, the locking in this form
of the invention is effected the same as in the
previous form by the deep seating of the two
engaging portions of the pinion within the rack
spaces.

Referring now to Figure 9, there is shown the

use of the self-locking rack and pinion means as -

a detent or as a means for effecting a vernier ad-
justment of a quadrant and lever mechanism.
This form is similar to the form shown in Figures
1 to 4, except that the lever is used for effecting a
major adjustment or the lifting of the implement.
On the vertical bracket 26, there is a similar
quadrant 27 and a similar rack portion 28. Car-
ried by the quadrant 21 is a master lever Tl pivoted
at 12 and connected at 73 to the lifting pipe 22.
This lever extends to a point well above the quad-
rant and has the usual hand detent releasing
means 14 attached by means of a vertically ex-
tending link 75 to a supporting frame 716, which
supports a pinion 17. This supporting frame 16
has an open top portion 18 and is slidable on the
lever T1. Connected to a portion 79 at its lower
end is a spring 80, which is in turn connected to a

3

flarige” 81' on the lever T1. This spring tends to
maiitaill the pinion TTin locked engagement with
therack portion 36 of the quadrant 27.

When'it is desired to make a major adjustment
of the implement 17, the detent releasing means
74 is operated and the bracket frame T8 with the
pinion’ 17 is taken out of engagement with the
rack 3§, and the lever 71 can then be moved for-
wardly or rearwardly, as desired by the operator.
On the other hand, when only a slight depth
regulating adjustment of the implement is desired,
the’ pinion means 77 may be operated through its
manual operating means 82. This manual oper-
ating means 82, when operated in a counter-
clockwise direction, will effect a decrease in the
working depth of the impleinent 18, and, when
rotated in a clockwise direction, will effect an
increase in the working'depth-of the implement 8.

It should ncw be seen that an adjusting
mechanism has been provided which may be ma-
nipulated with'minimum effort on the part of the
operator and by which- accurate and slight ad-
justments of the working depth of the implement
are readily obtained.

While: various changes may’ be made in the
detailed’ construction of the forms:-of the inven-
tion herein- shown, it shall be understood that
such changes:shall be within the spirit-and- scope
of the appended claims.- : .

‘What is-claimed-is:

1. In an adjusting mechanism, a quadrant in-
cluding a rack portion, an adjusting lever pivoted
on the quadrant and arranged to cooperate with
the rack portion, a- two-teeth pinion slidably car-
ried by the lever to render the same free to-travel
over the rack, and means for rotating said pinion
to adjust the lever.

2:-In an adjusting mechanism, a quadrant in-
cluding a-rack portion, an adjusting lever arranged
to cooperate with the rack portion; a pinion slid-
ably carried by the lever and having two engaging
portions- adapted to operatively fit-the rack por-
tion; biasifig means tending to hold the pinion and
rack- portion in- locked engagement with each
other, and means for rotating said pinion to effect
travel over the rack portion whereby the lever
will be adjusted relative to the quadrant.

3. In combination, a tractor, an agricultural
implement mounted on the tractor and having a
part thereof adapted for adjustment, g rack ele-
ment, a slidably mounted pinion element having
two engaging portions adapted to operatively fit
the rack element, and biasing means tending to
maintain the rack and pinion elements in locked
engagement, one of the said elements arranged to
move upon manipulation of said pinion element.

4. In an adjusting mechanism, a quadrant hav-
ing a rack portion, an adjusting lever adapted to
cooperate with said rack portion, 3 frame structure
slidably carried by said lever, a pinion carried by
the frame structure and having two engaging por-
tions adapted to operatively fit said rack portion,
biasing means for retaining the frame structure
and tending to hold the engaging portions of the
pinion and rack portion in locked engagement with
each other, and means for rotating said pinion to
effect travel over the rack portion.

5. In an adjusting mechanism, a quadrant hav-
ing a rack portion, a manual adjusting lever
adapted to cooperate with said rack portion, a
frame structure slidably carried by said lever, a
pinion carried by the frame structure and having
two engaging portions adapted to operatively fit
said rack portion, biasing means for retaining the
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portions of the pinion and the rack portion in
locked engagement with each other, means for
rotating said pinion to effect travel over the rack
portion, and releasable means for holding the
frame structure and pinicn to overcome the effect
of the biasing means to permit operation of the
manual adjusting lever independently of the
pinion and rack.

8. In an adjusting mechanism, a quadrant in-
cluding a rack portion, a manual adjusting lever
pivoted to cooperate with the rack portion of the
quadrant, a pinion having two engaging portions
adapted to operatively fit the rack portion, means
for biasingly retaining said pinion in locked en-
gagement with the rack portion, means for operat-
ing said pinion te effect adjustment of the lever,
and means for releasing the biasing means and
pinion to permit adjustment of the lever independ-
ently of the pinion and rack.

7. In an adjusting mechanism, a rack, a pinion
cooperating with the rack to effect adjustment of
one relative to the other and comprising spaced
bearing portions and two teeth engaging portions
extending transversely between bearing portions,
a frame structure for carrying the pinion having
bearing portions adapted to cocperate with said
pinion bearing portions, a pocket means in the
frame structure at one side of the pinion for the
reception of lubricating fluid, and passage means
through one of the engaging portions of the pinion
for delivering lubricating fluid from the pocket to
the bearing portions at the other side of the pinion,
and means for operating the pinion to effect the
adjustment between the pinion and the rack.

3. In combination, a tractor having a forward
portion and a rear portion, an implement mounted
for movement on the forward portion, a longitudi-
nally extending lifting member connected to
operate the implement and extending rearwardly
along the tractor, a bracket on the rear portion
of the tractor, a quadrant including a rack por-
tion secured to the bracket, a lever pivoted on the
bracket, a pinion slidably carried by the lever and
adapted to operatively fit the rack portion, biasing
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means tending to hold the pinion and rack por-
tion in locked engagement, said lifting member
connected to said lever, and means for operating
said pinion to effect movement of the lever on the
rack whereby the implement is moved.

9. In an adjusting mechanism, a rack, a lever
pivotally associated with said rack, a frame struc-
ture slidably mounted on said lever, a pinion
journaled in said frame structure, means for ro-
tating said pinion, and yieldable means connected
to the lever and to the frame structure for holding
the pinion in engagement with said rack.

10. In an adjusting mechanism, a rack, a lever
pivotally associated with said rack, a frame struc-
ture having an opening for the reception of lubri~
cating fluid slidably mounted on said lever, a
pinicn having openings therein for receiving
lubricating fluid from said frame structure, said
openings in the pinion directed towards the jour-
nal between the pinion and the frame structure
for ejecting lubricating fluid thereto, means for
rotating said pinion, and yieldable means con-
nected to the lever and to the frame structure
for holding the pinion in engagement with said
rack.

11. In an adjusting mechanism, a rack, a lever
associated with said rack, a supporting frame
movably associated with said lever, a crank oper-
ated two-teeth pinion journaled in said support-
ing frame and adapted to operatively fit the rack,
and means for yieldingly holding the pinion in
engagement with said rack, whereby the lever
can be adjusted with respect to said rack and
the parts held in an assembled position.

12. In an adjusting mechanism, a rack, a sup-
port associated with said rack, a supporting frame
movably associated with said support, a crank
operated two-teeth pinion journaled in said sup-
port and adapted to operatively fit the rack, and
means for yieldingly holding the pinion in engage-
ment with said rack, whereby the lever can be
adjusted with respect to said support and the
parts held in an assembled position.

CARL W.MOTT.
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